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I .  ir~troduction 
Modecca digitata Harv. (synonyms: AdeJ~ia digitata 
Burtt-Davy, Adenia set, crisis Eng!.) is a passifloracea 
growing in austral Africa, the fruits and roots of  which 
are hia~ly poisonous to man and animals [1 ] . Green 
and Andrews [2,3] observed that the toxicity of  the 
large roots of  this plant was due to a cyanogenetic 
~ycoside and to a hi~Jtly toxfc protein they called 
modeccin 'by analogy with ficin'. The pathological 
changes observed by these investigators [3] in animals 
-poisoned with partially purified modeccin seem to be 
Wry similar to those brou~ht about by fiein [4--6] , 
and this prompted us to ascertain whether modeccin 
inhibits protein synthesis as do ricin and the related 
toxin abfin [7] .  
With the experiments to be described in this paper 
modeccin was purified to homogeneity from the roots 
of  Modecca digitatg. I t  w'as observed  that  tbds  tox in  is  
indeed a powerfid inhibitor o f  protein synthesis in 
cells and in a celli-free system. 
2. Experimental 
2.1. Materials 
Roots ofModecca digitata were obtained from the 
Department o f  Botany, University o f  Pretoria, South 
Africa. All chemic~s were obtained from the same 
sources as [8] .  
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2.2. ~iochemical determbmtions 
Protein synthesis was determined as described [8] 
with a lysate o f  rabbit reticulocytes, prepared as 
described [9],  or with Ehrfich ascites cells. 
RNAase activity was estimated spectrophotometri- 
cally as described [10].  Protein was determined by 
the method [11] with bovine serum albumin as a 
standard, or by the method [12].  
2.3. Toxicity expeJqments 
The toxicity o f  modeccin was evaluated in male 
Swiss mice weighing 20--25 g, suppl,2ed with food and 
water ad Hbitum. The toxin, dissolved in 0.9% NaC1, 
was injected intraperitoneally at seven doses varying 
from 4.0 to 0. l  pg/100 g body wt, to groups of  6 
animals/dose. LDs0 was evaluated by the method of  
Spearman-K~rber as described [13]. 
3. Results and di:~cussion 
3.1. t~rification o f  modeccin 
Roots of  l~Eodecca digitata were minced and homog- 
enized with 10 rnl/g 0.2 M NaC1 containing 0.005 M 
No-phosphate buffer, pH 7.2. The resulting suspension 
was stirred at room temperature under an aspirated 
fume cupboard for 2--3 h; during this time the cyano- 
genetic ~ycoside contained in the roots was hydrolysed 
and HCN was liberated. Stirring was continued over- 
night in a cold room and a dear, almost cotourless 
extract could be obtained by filtration throug~ filter 
paper on a B~chner funnel. To tbJs filtrate solid 
ammonium sulphate was added slowly under constant 
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st i r r ing to  60% saturat ion .  The prec ip i ta te  was 
co l lected by  cent r i fugauon,  redisso lved in phosphate -  
buf fe red  sal ine, and ddalysed against he  same so lut ion  
for at  least 24 h. This so lu t ion  (c rude modecc in )  was 
then  app l ied  to a co lumn o f  Sepharose  4B, prev ious ly  
equLi ibrated wi th  phostchate-buf fered sal ine. On 
eiutioi1 w i th  0.2 M galactose a very sharp peak was 
obta ined ,  wh ich  gave a s in#e prote~n band on po ly-  
acry!amide gel e leet rophores is .  This prot,~in is hereupon 
referred to as modecc in .  
3.2..Properties o f  modeccin 
~,iodeccin was lfigl-fiy tox ic  when given to mice by  
the in t raper i tonea l  route.  Animals  d ied at a var iable 
t ime,  depend ing  upon the dose admin is tered ,  but  
never before  8 h o f  in ject ion:  for  this reason an acute  
LDso and a de layed  LDso were ca lcu lated at 48 h and  
at  10 days and were 0.53 and 0 .23 / lg /100  g body  wt ,  
respect ively.  At  post -mor tem examinat ion  a l terat ions  
cons istent  w i th  those descr ibed [3] were observed.  
Lesions were simi lar,  a l though not  ident ica l ,  to those 
brou#l t  about  by  ricin [4 - -6 ] ,  the  main d i f ferences 
being a less-marked intest ina l  damage and a severe 
hepat ic  damage in the animals po isoned wi th  modecc in  
(Derenzin.i,  M., unpub l i shed  observat ions) .  
Modecc in  had a s t rong inh ib i to ry  ef fect  on  prote in  
synthesis  by  a lysate o f  rabbi t  ret icu locyte~ ( f ig . l ) ,  
w i th  an IDso (concent ra t ion  Wing  50% inh ib i t ion)  o f  
4 /~g/ml ,  i.e., o f  the same order  o f  magn i tude  o f  r/cin 
and abr in  [7] and o f  o ther  seed prote ins  which,-  
a l though iess tox ic  to  animals,  are potent  inh ib i tors  
o f  p rote in  synthes is  in cel l - free systems [8 ,14] .  Inhibi -  
t ion occurred also,  and to  t~e sm-ne extent ,  when 
raodecc in  was added to the react ion mixture  5 rain or  
i0  min af ter  s tar t ing the incubat ion ,  i .e., when prote in  
synthesis  wa~ a l ready in progress (results not  shown) .  
Modecc in  had no RNAase  act iv i ty ,  and its inh ib i to ry  
ef fect  on prote in  synthes is  was abo l i shed by  bolt ing.  
The tox in  also inh ib i ted  prote in  synthesis  by  
Ehrl ich ascites cells Ln v i t ro (f ig.2),  synthesis  being 
Fig.2. The effect of modeccin on protein synthesis by Ehzlich 
ascites cells. Cells (3.6 X 10*[ml) wore incubated at 37°C J-~ 
1 mt medium E 2a [ 15] containing 5% calf serum and 1/zCi 
L-[ ~*C]leucine, without (o) or with modeccin at the con- 
centration of  0.01 (o), 0.1 (A), 1 (a), 10 ( ' )  and 50 (ca) t~g/ml_ 
Data -are mean values of duplicate results. Other details are as 
L-z fig. I. Values at 30 rain were very close to each other, ar.d 
only the control vMue is given, for the sake of  clarity. 
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Fi~g. 1. the  effect of modeccha on protein syn'~hesis by a 
reticulocyte tysate. The reaction mLxzure contained, ha final 
vol 0.25 mi: 10 mM Tris--HC1 buffer, pH 7.4, SOD mM 
ammonium acetate, 2 mM magnesium acetate, ! mM ATP, 
0.2 mM GTP, 15 mM creatine phosphate, !2  tzg creatine 
Idnase, 0.05 mM amino adds (mL~us leucine), 0.75 uCi L-~V*Cl - 
leucine (spec. act. 348 mCi/mmol), the appropriate amount 
of modecdn and 0.1 ml rabt~it reticulocyte lysate. Incubation 
was at 27°C for 5 m~n. Acid-insoluble, alkali-resistant radio- 
activity was measured on 25 uI samples. 
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complete ly  arrested by  as ~itt[e as 0.1 gg modeccirt/mJ. 
[nh ih i t ion occurred at'ter a t ime-lag which varied 
between 30 min  and 90 rain, depending upon the con- 
centrat ion  o f  the tox in .  
The pathological  changes observed in the animals 
poisoned with modeccin and the inhibition of protein 
synthesis in ceils and in a cell-free system indicate that  
modecc in  is a very potent  tox in ,  wi th  propert ies imilar 
a l though not  ident ical  to  those c f  r icin and abrin.  
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